The aim of the paper is to present the most important problem of VAT in Polish agriculture. The key issue concerns the assessment of the attempt to optimize the economic and financial performance of the VAT settlement. The farmer chooses and settles VAT in a flat-rate system or according to the general rules. The question is which form is more favourable. On the basis of mathematical formulas, an appropriate criterion has been selected for the choice of the form of VAT settlements in agriculture.
Introduction
The value added tax (VAT) has been in force in Poland since 1993. It was regulated by the Act of 8 January 1993 on tax on goods and services and on excise duty (Journal of Laws of 1993 No.
11, item 50). The application of VAT is not only an organizational and financial problem, but also a mental one, in particular for farmers. VAT was associated with taxes, and therefore additional charges. Misunderstanding the essence of VAT caused the subjective exemptions from VAT to be selected. It meant that the farmers purchasing the means of production were treated as final consumers. VAT in agriculture was introduced seven years later. On 20 July 2000, the Parliament, accepting the Senate's amendment to the amendments to the above mentioned Act, decided to introduce a 3 % VAT rate in agriculture. At the same time, two possibilities of its settlement were introduced, a flat-rate form (specific for farmers) and under general rules similar to other taxpayers.
The subject of the VAT in agriculture has been undertaken by many Polish authors. In relation to agriculture, this topic was taken up by Szelagowska, Goraj (2000) , Dziemianowicz (2006) , Wegrzyn (2007) , Filipiak (2007) , Gruziel (2009) , Turowska (2010) , Zabielska (2011), Sadowski and Baer-Nawrocka (2011), Brodzinska (2015) , Kondraszuk (2016) . Attempts have also been made to build online calculators to calculate the effects of choosing the form of VAT taxation (ksiegowosc.infor.pl, podatki.egospodarka.pl). The publications mentioned also focus on the problem of choosing a form of VAT taxation along with the economic assessment of its effects. The previous analysis of these publications (Kondraszuk, Jaworski 2017) proves that this problem poses great difficulties even for experienced authors and has not been definitively resolved to date.
The aim of the paper is an attempt to answer the question how to determine the criterion of choosing a form of VAT taxation in agriculture in Poland. Mathematical formulas have been used to determine the final criterion, which allowed the authors to derive the objective function determining the threshold point for the farmer to decide whether to stay on a flat-rate form or switch to the general taxation rules. The paper also indicates the perspectives for changes in the VAT taxation in Poland and their possible impact on the farmers' situation.
The specifics of VAT taxation in Polish agriculture
Currently, the VAT rules are regulated by the Act of 11 March 2004 on tax on goods and services (UoVAT) in Poland. This Act, like the previous one, provides the farmers with two forms of taxation. The first one is the general rules which apply to all other taxpayers. The tax liability is calculated by the farmer as the surplus VAT due from sales of agricultural products (5 or 8 %) over VAT charged from general purchasing transaction (5, 8 and 23 %) . For this purpose, the farmer is obliged to keep appropriate records and prepare tax statements. The second option is to choose the flat-rate form of taxation. In this case, the farmer is exempt from tax registration and its settlement. It is done by the recipient of agricultural products by issuing the so-called RR invoice with calculated flat tax of 7 %. The purchase price together with this tax is transferred to the farmer. After making the payment, the buyer acquires the right to reduce the tax due by the mentioned tax charged. It is worth pointing out that this form of taxation is only granted to farmers who do not keep accounting books.
Two forms of VAT taxation, in the flat-rate form and according to the general rules, gave the farmer the opportunity to choose a more favourable solution. The assessment criterion, which solution is better, includes both economic and financial as well as organizational and mental aspects. For a flat-rate taxpaying farmer, VAT due received from the buyer of agricultural products is a type of income. On the other hand, the farmer bears the VAT tax burden if he purchases means of production (current and fixed assets). It is a type of cost for the farmer. In this situation, the fundamental VAT principle, the economic neutrality, does not apply. Additional income or loss is generated for farmer taxed under flat-rate rules.
Farmers, who resign from the proposed simplification and switch to general rules, can reduce VAT due by VAT charged. In this way, they can fully implement the principle of VAT economic neutrality.
Economic and financial consequences of VAT taxation
The fundamental VAT principle for a taxpayer is economic neutrality. It means that the VAT burden is borne solely by the final consumer of goods or services as the final link in the economic turnover 1 .
At For a flat-rate taxpaying farmer, the key question is: who is the buyer of his agricultural products? If it is a VAT payer taxed under the general rules then a sale transaction takes place at net prices with maintaining a 7 % flat-rate VAT refund. However, if the buyer is a flat-rate taxpaying farmer as well as a final consumer, then obtaining a net price plus a 7 % flat rate rebate does not necessarily occur. The gross price can be negotiated. When a flat-rate taxpaying farmer wants to get the equivalent of a flat-rate VAT, the price should be similar to prices offered by other suppliers, for example farmers who are taxed under general rules. They will sell their products at net prices plus VAT due (5 % or 8 %). The gross sale price obtained is revenue for a flat-rate taxpaying farmer.
It is also important, from whom farmers will buy current and fixed assets for their farms. They can buy them from flat-rate taxpaying farmers and then they will negotiate the gross price as described previously. They can also buy from farmers taxed under general rules or, what happens most often, from specialized commercial companies also paying VAT under general rules. Then the gross price will include the net price plus VAT (5 %, 8 %, 23 %), which will be a cost for the flatrate taxpaying farmer.
In the case of a purchase, there is also a difference in benefits between a flat-rate taxpaying farmer and a VAT payer under general rules. In this case, the second one is in better situation. A farmer taxed on general rules can reduce a tax due by tax charged (5 %, 8 %, 23 %). The flat-rate taxpaying farmer has to include tax charged to the costs.
Flat-rate or general rules of taxation?
In an attempt to recognise the economic consequences of VAT settlements, all possible 
(FR) sells to (GR).
These transactions for one entity may occur jointly. Both: the VAT payer taxed under general rules and the flat-rate taxpaying farmer can sell simultaneously to (GR) and (FR). Let the total sales be equal to:
where:
SGR -means the sale to a VAT payer taxed under general rules, SFR -means the sale to flat-rate taxpaying farmer.
For cases (a) and (b), net amounts will go to the profit and loss account on the seller's side.
However, VAT due on sales (VS) will be settled from the tax office after its reduction by the tax charged. In this way, the principle of VAT economic neutrality will be implemented.
For cases (c) and (d), gross amounts are transferred to the income statement of the seller and these amounts will not be settled with the tax office. At the moment, the profitability of the flatrate form in relation to the general rules of taxation is determined.
For case (c) the calculation of return from SFR (VSFR) will occur (calculated at the VAT rate of -5 %, 8 %). For case (d) the VAT amount (VSGR) will be refund from the payer taxed under general rules to flat-rate taxpaying farmer (calculated at the flat rate -7 %). When the flat-rate taxpaying farmer carries out both types of sale, the total VAT refund is:
The purchase transactions may also be presented in four variants: 
PGR -means purchase from VAT payer taxed on general rules, PFR -means purchase from flat-rate farmer.
For cases (e) and (f) net amounts will go to the income statement of the buyer of agricultural products. VAT due from sales in the case of (e) will be calculated based on rates of 5 % and 8 %, and in the case of (f) based on the flat rate of 7 %. In both cases, these amounts will be settled with the tax office and the principle of VAT economic neutrality will be implemented.
For cases (g) and (h) gross amounts are transferred to the income statement of the buyer and they will not be settled with the tax office. At this point an additional cost arises for the flat-rate taxpaying farmer. So, for case (g) we will have the same situation as in (c) -(VPFR) calculation refund payable by the buyer to the seller (negotiable at the VAT rate of -5 %, 8 %). For case (h) the situation will be the same as in (b) -(VPGR) VAT charged on purchases from VAT payer taxed under the general rules (at the rate: 5 %, 8 %, 23 %) will not be settled with the tax office.
When the flat-rate taxpaying farmer carries out both types of purchase, total VAT charged included in the costs is equal to:
In order to finally answer the question, what is more profitable for a farmer, a flat-rate form or the general rules of VAT taxation, the economic result should be calculated for both cases and compared.
The economic result (ERGR) of a farmer taxed under general rules is equal to:
Whereas for the flat-rate taxpaying farmer:
In order to assess whether the switching from flat-rate form to the general rules of taxation is beneficial (BoV), the difference between the economic results of VAT payer taxed under the general rules and the flat-rate taxpaying farmer must be calculated:
and finally:
As a result, a very simple criterion is created allowing farmers to assess the benefits of switching from the flat-rate form to general rules of VAT taxation. If BoV is positive, then it is worth considering the choice of the general rules of taxation. However, it should be remembered that the general rules also include more obligations related to registration which causes transaction costs (TC). Therefore, if a farmer considers giving up flat-rate form of taxation and switching to general rules, then the criterion of profitability of this decision takes the form of the following formula:
It means that a flat-rate taxpaying farmer should continue operating on a flat-rate form of taxation even if it results in a loss but this loss does not exceed the transaction costs related to VAT settlement under the general rules.
Prospects for changes in the VAT taxation in Polish agriculture
Recently, a significant problem in the discussion on the functioning of VAT in Poland has been the tax gap growing at a significant rate. This tax gap results from the difference between VAT, which according to the calculations based on the structure and size of GDP, should go to the budget and the amount actually charged. It has more than doubled in Poland in the past few years Another solution (currently piloted) which is implemented in Poland is the split payment. It is based on separating every payment between VAT payers into two parts: the net amount and VAT tax. Each of them should be regulated, but also accepted on separate bank accounts. Funds accumulated on the account intended for VAT cannot be used for any other purpose (Pastuszka 2016) . It is envisaged that in the next two years this obligation will also apply to farmers taxed under VAT general rules.
On the other hand, the European Commission has announced a proposal to amend the VAT rules, inter alia, by increasing the freedom for Member States to set the rates of this tax. The list defining what may be covered by reduced tax rates will also disappear. Therefore, changes in the tax rates of VAT for farmers should also be expected. It will probably concern both flat-rate taxpaying farmers and those taxed under the general rules.
Conclusions and recommendations
Understanding the essence of VAT taxation is a prerequisite for a proper approach to estimating costs and benefits resulting from the choice between the flat-rate form and the general rules of VAT taxation for agricultural activity.
Based on the conducted research it can be concluded that:
